Abstract. There are many applications where the exact position and dynamics of different objects are needed in real time. We propose a system that is able to locate simultaneously several "objects" and to present them, in real time, on a map. The system is dedicated mainly to airports for tracking maintenance cars and persons (in this last case the system works as a personal locator device) and to avoid disasters that could happen on the runway. Several results and aspects of the system are investigated and presented.
Introduction
The GPS and the GSM are two of the mature technologies existing on the market, with a large number of commercial applications. The GPS technology is mainly used to obtain the absolute coordinate and position of an "object". However, in some applications, the GPS technology is applied for obtaining a time stamp and time synchronization of different processes moreover, for triggering different events. In car position, control and navigation systems On December 30, 2007, at the International Airport "Henri Coandă", Romania a Boeing 737 plane with 117 passengers and having 200 Km/h hit, during the takeoff time, a maintenance car. Fortunately, no one was killed or injured in this incident, but the plane was severely damaged and the car was completed destroyed. Also, in another incident, which happened in 1987, a MD-80 airplane landed in heavy fog at Helsinki Airport and hit a maintenance car on the runway [18] . In both incidents, even if on the airports there were strict procedures regarding the landing and the take-off it seems that these procedures were not enough for avoiding accidents.
At this moment the standard method used to track the objects, vehicles and aircrafts is the surface movement radar in on the large airports. But the surface movement radar has several disadvantages and as it was presented previously it was unable to prevent this types of accidents. Moreover the surface movement radars are very expensive and, because of this, small airports like the one in Thessaloniki, Greece can not afford ground surface radar [20] and use camera systems to prevent different types of accidents. But these methods are prone to error and unusable in bad weather and low visibility conditions. One of the drawback of the surface movement radar is gave by the presence of building and other aircrafts that mask and blind the radar. This problem can be solved easily using a large number, but this number of radar antennas is limited by the health risks and by the electromagnetic radiation interference they produce.
Based on the effect of resulting disturbances of the Earth's magnetic field due to the quantity of ferromagnetic metal existing in the aircrafts, the researchers and engineers have built a magnetic sensor able to be used in order to avoid runaway crashes [20] . But the big disadvantage of this sensor is given by the cover range -50 meters. For a big airport like Frankfurt hundreds of these sensors must be placed [20] . But this sensor can be used only in the key point to complete the information offered by the surface movement radar [20] .
To avoid the collisions between airplanes and other ground objects we believe that the air control staff must to have and to operate a system that should be able: to locate simultaneously a large number of different types of targets operating on the plane railway and to depict them, in real time, on a map. Such a system will contribute directly to the safety and efficiency of the air traffic services.
This paper presents a complete solution, software and hardware, for the above problem. Also, the obtained results are presented.
The remainder of this paper is organized as follows: Section 2 outlines the system concepts and organization. Section 3 presents the mobile platforms. Section 4 presents the master applications. Section 5 presents the results and finally, section 6 gives the conclusion.
The Airplane Safety System, Concepts and Organizations
The proposed system is based on the existence of several mobile locator devices able to acquire continuously the position of an "object" and to send it to the master application. These mobile devices should be placed on all vehicles used in the airports (maintenance cars, tow tractors, etc.).
The master application receives the positions from all mobile locator devices placed on the vehicles and equipments and represents, in real time, these positions on a map. Based on this information, the air control staff obtains a clear image of the positions and dynamics of the vehicles and equipments situated in the airport airside areas (airside areas include all areas accessible to the aircrafts). Having the information provided by the system formed by the mobiles locator platforms and the master application and knowing the airplane position, the planes will receive the take-off or landing clearance only when the procedure will support this decision (no reported vehicles and/or equipments located by the airplane safety system on the plane runway).
The Mobile Locator System
The mobile locator system is built having the Freescale MCF5213 processor as the heart of the system. The Freescale MCF5213 is a microcontroller on 32 bits having a Version 2 ColdFire variable-length RISC processor core.
